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Mashovets, T. V.; Ryvkin, S. HM. 


: es of heat treatment upon lifetime of non-ground current carriers 
in germanium (the kinetics of the formation of defects during heat treat- 


ment) 
: Zhur. tekh. fiz., 25, No9 (September), 1955, 1530-1543 


The authors investigated the influence of hest treatment at relative 
"low" temperatures (400-550°C) upon the lifetime of non-ground current 
carriers in germanium. The lifetime decreases with increase of tempera- 
ture and duration of the heat treatment, which is explained by the oc- 
currence of defects that play the role of centers of recombination. On 
the basis of a study of the kinetics governing the process of the occur- 
rence the authors obtain data on their energy structure. They show that 
the process governing the occurrence of defects in the investigated re- 
gion of temperatures differs from the process governing the occurrence 
of "thermal defects” ordinarily appearing in germanium at higher tempera- 
tures. The authors’ aim has been to investigate the occurrence during 
heat treatment of so called thermal traps (recombination centers) and 
also the nature (i.e. energy structure) of defects associated with these 
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kevich and A. A. Lebedev for Preparation of specimens for measurement. 
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HASHOVETS, T. Ve: "The effect of hot working on the life expectanc) 
of non-basic current carriers in zermaniun." Acad Sei USSR. 
Leningrad Piysicotechnical Inst. Leningrad, 1956. 
(Dissertation for the Degree of Candidate in Physicomathematical 


Seiences.) 
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AUTHOR MASHOVETS, T.V., RYVKIN, 8.M. PA - 2118 
- TITS On the Watare ef Recombination Centers created in Germanius on the 


Oscasien of Heat Treataent at "Low Teuperasures" (0 prirede teentrev 
rekesbinsteii, vosnikayushchikh v germanii pei "nisketenperaturncy" 
permecbrabotke). ieee ‘ 
PERIODICAL § Zharnal Tekhn.Fis., 1957, Vol 27, Mr 2, pp 238-24) (U.8.8.R.) 
Received 3/1957 Reviewed 3/1957 
ABSTRACT Fret reference is made te the gathore* work in Zhurn.Tekhs.Fis., 1955, 
Tel 25, p 1530 and ite resalte are summarised. It was found that the 
processes of the eteation 6f thernedefecte dn Germanium within the range 
ree ee iene ge mt ghee Wid “lowed Ceapaeavates cirrer, Tt renal ned Unexprasnee wiwy =a 
what (the admixtures or with structural defects) the low teaperature 
ghermocenters of recombination investigsted by the authors are connected. 
aa To find this out was the task of the present werk. Above all it was 
necessary to determine the position of the levels of the lew temperature 
ghermocenters of recombination in the energetical scheme of germaniun. 
This was accomplished by investigating the dependence of life on teupera- 
sure. It may be concluded that 
ure recombination centers are 
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On the Nature of Recombination Centers created in Germanium on the 
Oscasion of Heat Treataent at “Low Teuper atures". 


2) In view of the fact that the recombinstion centers are uniformly dis- 
tributed within the entire volume of the semple, it must be aseuned that 
a growth of their concentration with temperature is due te the change ef 
the solubility of copper and not to their diffusion from outside. 
3) The center forming energy Vom 1.5 eV, which is determined by the de- 
pendence of the steady concentrations of the recombination centers on 
temperature, is an activation energy for the selution process of the 
copper. ) The modification process of the solubility of copper is de-" 
termined by other and xinor ¢ime constants than the process of copper 
diffusion. $) The Ug= 2.0 eV and U, % 3.5 eV determined in the previous 
(Zhurn.Tekhn.Fis.1955, Vol 25, p 1530) work characterize the position of 
the copper stom in germanium in the ‘state of a selid solutien (Ug) and 
cutside the solutien (U,). It is, by the way, possible that the afore- 
gentioned energies characterise just the germanium atom in the ‘internode 
space and in the node, 4f it is assumed that, for the formation of a re- 
eombinatien center, the copper atom must occupy a place in the nede in- 
stead the germaniua. (1 illustration) 
Fhysical-Technical Institute ef the Acadeny of Science of the US&R, 

hs oot, Leningrad. 
le 10. 1956 
Library of Congress. 
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AUTHOR: Mashovets, T. V. 57-28-6-2/34 
nn ae sav 
: TITLEs On Recombination on Three Levels of Copper Atons 
° in Germanium in Consideration of the Statistics of 
Their Being Filled With Hlectrons (0 rekombinats1i 
na trekh urovnyakh stomov medi v germanii s ucheton 
etatistixi ikh sapolneniya elektronani ) 


PERIODICAL: Zhurnal Tekhnicheskoy Piziki, 1958, Vol. 26, Nr 6, 
ppe 1140-1150 (USSR) 
ABSTRACT : At present two methods of purifying Germanium fron 


copper by means of thermal treatment are known: 

1) By heating the germanium in the presence of some 

elements in which the solubility of copper is greater 

than in germanium (Sn, Pb, Au) (references 2 and 3). 

2) By heating by the passage of a current through the 

germanium sample. In this case the copper is 

electrolytically removed into the electrodes (references 

4 and 5). In the present paper the author experimentally 

investigated the influence exercised by "ordinary" thermal 
Card 1/4 treatment upon recombination. Summary: 1) On the basis of 
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On. Recombination on fhree Levels of Uopper Atoms 57-28-6-2/34 
in Germanium in Consideration of the Statistics of 
Their Being Filled With Electrons 


assuming a reciprocal successive filling up of the 3 
acceptor levels of the sopper admixture in germanium the 
dependence of the position of the Permi level }& and of 
the specific resistance 9 on the concentration of copper 
¥, was calculated for a donor concentration of Ny = 

= 5. 10 om", 2) It is assumed that the influence 
exercised by the thermal treatment of germanium under 
"usual" conditions ia reduced to the increase of the 
concentration of the substituting copper atoms. 3) It 

was shown that by comparing the theoretical and experimental 
dependences of T = f(3,) 6 capture cross sections (3 for 


electrons and 3 for holes) cam in principle be determined 
on the 3 levels of the copper atoms. As, however, the 
contribution made by level I towards recombination is 
small compared to that made by levels IT and III, it is 
found to te possible in practice to determine 4 capture 
Cara 2/4 cross sections (for the levels II and III). The best 
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‘Un Recombination om Three Levels of Copper Atoms 57-28-6-2/34 
in Germanium in Consideration of the statistics of 
Their Being Pilled With electrons 


agreement between calculated and experimental dependence 
= (a, ) exists in the case of the rolaorre values of 


capture cross sections: A,» 1,8 . 10" “17 on* » A 
-17 2 ne 162 n} 
= 1,8 . 10° ony 5s * 
= 3, "6 2 10° e The main contribution is made up to 
concentrations of ea = 10° 4om7? by levels III, whereas 


in the case of higher concentrations KE. recombination 
on the levels II begins to predominate: 4) Besides, the 
utmost limit of the cross section values of electron 
capture can be evaluated by lewel I, which is found to 


amount to 10°. Thus it is possible that, in spite of the 
small contribution towards recombination made by level I 
within this domain, there is no considerable difference 
in the orders of magnitude of the capture cross section. 
Card 3/4 5) The calculation method employed in this paper can be 
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used for any admixture provided 
substituting the germaniurm aton. 
several levels in the forbidden 
Khartsiyev for their valuable 
Shcherbakova for her assistance in c 
There are 5 


S. M. Ryvkin and V. Ye. 
advice and X. 
out calculations, 


that each individual aton 
in the lattice forns 
sone. The author thanks 


arrying 
figures, 3 tables, and 11 


references, 5 of which are Soviets. 


Leningradskiy fiziko-tekhnicheskiy institut,aN SSSR 


(Leningrad Physical-vTechnical Institute, AS USSR) 


ASSOCIATION: 

SUBMITTED : October 29, 1957 
1. Germanius—Purification 
3. Electrodes—Perfortance 
5. Mathematics 
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24.9700 . 67393 
S0V/181-1-9-11/31 

AUTHORS : Vitovekiy, BH. A., Mashoveta, T. V., Ryvkin, S. i. 

TITLE: Determination of the Number of Acceptor Levels of Defects 


Occurring in Germanium Under the Action of Gamma Irradiation 
PERIODICAL: Fizika tvercogo tela, 1959, Vol 1, Nr 9, pp 1381 - 138 (455k) 


ABSTRACT; ’ Phe radiation-induced formation of structural defects stable 
at room temperature had already teen investigated scveral 
times, but not all the problems related therewith are as yet 
solwed satiafactorily. The present paper offers a contribut- 
ion by G@iscussing the possihilities of a complete analysis of 
the energy levels of the defects and by publishing experimental 
regults. concerning the temperature dependence of the | Hall 
coefficient R of n-type germanium irradiated by Co -'‘~raysa. 

An analysis of these results permits a precise determination 
of the nuaber of acceptor levels belonging to one (7 radiative 
defect. To investigate the temperature dependence of the 
carrier concentration in the presence of multiple-charged 
centers, the authors theoretically investigated a level scheme 
of a defect (Fig 1), with n in the conduction band considered 

Card 1/3 to be composed of four parts (Fig 2a). In this connection the 
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67393 
Determination of the Nuaber of Acceptor Levels of SOV/181~-1-9-11/31 
Defects Occurring in Germanium Under the Action of Cannes Irradiation 


following was assused: every defect produced by radiation has 
1 acceptor- and k donor levels; "ordinary" donors (atoms of 
the V group) and x defects exist in euch a way in germanium 
with the concentration Mas that Fy > mM. n, ! n rises weakly 


in consequence of transitions of electrons fron donor levels 
to the conduction band; Dot full ionization of the donor 


levels, n= B,-Ml ny! stronger rising of n in consequence of 

transitions of electrons from higher defect levels to the con- 
na ABS /2kT 

duction band a, 2 YM e 1 nyt full fonization of the 


upper levels, ny ¥- N(1-1). The temperature dependence of n 


can thus be represented by the function lg ns t(+) (theoretic- 
ally in Pig 2a, experimentally in 2b). & table gives the re- 
sults of several measuring series. It is found that for 
{cinduced defects 1 = 4, with AB, being 0.18 ev. The defect 

1 


Card 2/3 formation cross section was found to be g = 4.0-10°7Ten®. , 
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Determination of the Buaber of Acceptor Levels of Defects SOV/181-1-9-11/7) 
Ocourring in Germanius Under the Action of Gamma Irradiation 


Directives for further investigations are briefly shown. 
Finally, the authors thank B. M. Konovalenko and I.D.Yaroshets - 

—___kiy for exposure of the Semples and Sh. M. Mirianeshvili for 
hie assistance in measurements. There are 2 figures, 1 table, 
and 3 references, 1 of which is Soviet. 


ASSOCIATION: Leningradskiy Yisiko-tekbhnicheskiy institut AN SSSR (Leningrac = 
_______Institute of Physics and Technology of the AS USSR) aa 


SUBMITTED: March 24, 1959 | 
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VITOVSKIY, N.A.; MASHOVETS, T.V.; RYVKIN, S.M.3 SONDAYEVSKIY, V.P. 
ENS 


Energy spectrum of defects arising in Ge under the effect of quam 
radiation. Fis. tver. tela 3 no. 3:996-1001 Mr ‘61. oe 


- (Crystale—Defects) (Germanium) (Gemma rays) et 
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2 A057/A101 

AUTHOR: Mashovets, T. V. 

TITLE: Investigation of the recombination process in thermocenters in 
germanium 


PERIODICAL: Referativnyy zhurnal, Fizika, no. 6, 1962, 28, abstract 6£233 
(In collection: “Fotoelektr. 4 optich. yavlenilya v poluprovodnikaki!, 
Kiyev, AN USSR, 1959, 138 - 140) 


TEXT: A calculation method of the dependence of the position of the Fermi 

level and of the basic parameters of Ge upon the concentration (N,) of the sub- (g 
stituting Cu admixture is presented under consideration of the presence of 
maltiple-charged Cu levels, It is demonstrated how can the theoretical dependence 

of the Permi level position and specific resistance upon Kf be calculated. A 

method 18 described for the determination of 6 recombination cross sections 

(3 for electrons and 3 for holes) on three Cu levels, which is necessary to ob- 

tain the theoretical dependence of the life time (T) on N,. According to data 

obtained by thermal treatment the dependence of € upon N, was determined ex- 
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perimentally. The comparison of calculated and experimental curves allowed ‘the 
determination of 4 recombination cross sections related to two upper Cu levels 
(the contribution of the lower levels to the recombination is negligibly small). 
The presented method can be used for any substituting admixture with several 
levels, 

F. Nad! 


[Abstracter's note: Complete translation] 
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94.110 B101/B102 
43/0 
AUTHORS: Titovakiy, N. A., Lukirskiy, D. P., Mashovets, T. V., and 
hyvkin, S. M. ee eg a 19 
TITLE: E1ergy spectrum of some impurity atoms in germanium and 


silicon 
PERIODICAL: Fizika tverdogo tela, v. 4, no. 3, 1962, 616 - 818 15 


TEXT: In a pr:vious paper (FIT, 1, 1361, 1959) the authors suggested a 
method of det:rmining the total number of acceptor (or donor) levels 
pertaining to one structural defect and lying in the forbidden band of a 
; semiconductor. The method consists in measuring the temperature dependence sy 
of the Hall constant in specimens with known ratio of the concentration 
of the “ordirary" carriers (of the elemente of the groups III and v): to 7 
the defect concentration. Such measurements were made in gold-doped 
n-type Ge, copper-doped n-type Ge, and gold-doped p- and n-type Si. 
Specimens v.th known impurity concentrations are obtained by diffusion. 
In the mea;irement, the concentration M of the atome added wust be suoh 
that Mich, or Mk< Na, where 1 is the number of the acceptor levels, k 
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Enez zy spectrum of some... B101/B102 


ts number of the donor levels, Na No are the concentrations of the 


‘ordinary" donors or acceptors, respectively. The results (Fig. 1) which 
show a concentration Qo of the ordinary donors prior to doping which 


corresponds to complete ionization, and ny after doping.indicate that at 


liquid-nitrogen temperature filling of the ordinary donors (V-group 

elements) sets in. The concentration which increases with temperature 

(Ia and I1I4) corresponds to the ionization of the uppermost level of the 
impurity atom and the concentration n, (Fig. 1) to the complete emptying ‘i 


of this level. The relation 1 = (n, - n,)/(n, - 1, ) for Cu in Ge is 3.13 


for Au in Ge (2 specimens) 1 = 2.8 and 1 = 3.1. siti n-type and p-type, 

Si the curves I and II coincide at high temperatures (approximately 500 x) 
from which it follows that in silicon gold forms one acceptor level 

(1 = 1) and one donor level (k = 1). The calculated activation energies 
for the upper acceptor levels of Cu and Au in Ge, and the acceptor and 
donor levels of Au in Si agree with published data. There are 2 figures 
and 5 references: 2 Soviet and 3 non-Soviet. The three references to 
English-language publications read as follows: H. H. Woodbury a. W. W. 
Card 2/4 ; 
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Tyler, Phys. Rev., 105, 84, 19573 R. Newman, Phys. Rev., 94, 278, 19543 | ne 
C. B. Collins, R. 0. Carlson, a, Gallegher, Phys. Rev., 105, 1166, 1957.; AG 


ASSOCIATION: Fiziko-tekhnicheskiy inatitut im. A. FP. Ioffe AN SSSR, ‘ 


| 
Leningrad (Physicoteefinical Inetitute imeni A. F. Ioffe | | :: 
of the AS USSR, Leningrad) | | 


’ 
» 


SUBMITTED: December 30, 1961 : 


Fig. 1. Temperature dependence of the carrier concentration in . 
germanium. (a) doped with Cu; (6) doped with du, ie | 
: ey! 
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VITOVSKIY, N.A.; LUKIRSKIY, D.P.; MASHOVETS T.V.; MYAKOTA, V.I. 
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Energy spectrum of gies in silicon caused af e. 

51140-1145 My '62. 
irradiation. Fis. tvwer. tela 4 no.5: gre aces 
1. Fisiko-tekhnicheskiy institut ineni A.F. loffe AR 
SSSR, Leningrad. 
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' AUTHORS: Vitovekiy, NH. A; , Meshovete, 7. Vos and Ryvkin, S. M. 
, TITLE: The energy spectrum of the gamma radiation defects in 
silicon 


PERIODICAL: Fizika tverdogo tela, v. 4, no. 10, 1962, 2845-2848 


’ TEXT: The temperature dependence of the Hall constant was otudi 9d on n- t 
and p-type silicon samples before and after,their exposure to Co™ gamma 
radiation. Irrediation (1.4-1017 quanta/om®; 1.15°1018 quanta/cm2) 1.0. . 
reduced the conductivity of silicon. The measurements carried out in the 
range 55-450°K 05 Yoe, that irradiation gives rise to two levele in the upper 
half of the forbidden band that are odpable of accepting electrons: 

E, - 0.16 ev and E, - 0.5 ev. The production oross-sections of these levels 


‘" are approximately 1.4 10726 en* and 1.8: 10°27 ca’, respectively. In the 


lower half of the forbidden bend there was spe level (B_ + 0.23. ev) with 


& production cross-section of about 1.2°10°¢! om?, ‘There are 2 figures 
and 2 tables. . 
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Le 3102/3 
AUTHOBS s Vitovekiy, N. Ac, Mashovete, 7. ¥., end Ryvkin, S. M. 
TITLEs Determination of the activation energy of iepurity center 


levele and of structural defects in semiconductors 
PERIODICAL: Pisika tverdogo tela, v. 4, no. 10, 1962, 2849 - 2853 


TEXT: A study was sade of the temperature dependence of the carrier con- fi 
centretion in semiconductors with impurities end defects, the epectra of Vy, 
which are complicated by their being several typee of levels. Accordfng to Pe 
measurements log n- f(1/T) is, in this case,.a complicated curve cos- 
prising plateaus of different lengths and egctions with different inclina-" 
tions. The activation energy of all possible levels is calculated to obtein 
&@ quantitative theoretical description. For simplicity a semiconductor i¢: 

. considered having two levels in the forbidden bead. At absolute sero one * 
of them should be partially filled with electrons, and the other should be 
filled completely (Fig. 2). The resulte can them be generalised for an 
arbitrary number of levele. If, in the entire temperature range the rela- 

. tion AB, - 4B,>kP is valid where SE, are the level activation energies, 
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Determination of the... 


then the neutrality condit idn of the system can a given by 


: hit am —— Higgs Ma (1)5 


. 1+ ye a 
the solution ts ‘4 ia / 
— as, et 
a=- Be VN ae TAN (Wm), (5). Pe 
oe Ny =Ne a 


The curve log n » f(1/T) is divided into 6 seetions (2 plateaus, 2 sloping 
and 2 transition sections), nis celculated for each section and the state 
deneity is studied. With the aid of 


dign 
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© M{My/62/004/010/053/063 ca 
: Bt02/B112 : 


AE, can be determined experimentally from the high-temperature inclined 
section, if m, and (M,+a,) in the point 7, Fou, om, is determined froa 


a= Vim, + M)1Nw,= Vim, M,) m, ! (7) 
and d(log n)/d(1/T) is determined from the curve. The statistical weights \/% 
¥,/r2 of the levels need not be known but T> cam be calculated fros (7). 
These relations are valid if MS a,. If M,>a, then the activation energy 


can be calculated directly from the inclination of the curve with the aid 
of : : 


Sten =— (tr), (11). 
«(+) : 


This is calculated for a practical case. Pinallj,:e further possibility is 


pointed out of calculating sz, from the temperatare dependence of the 
carrier density: the curve ilog(n-a,)=f(1/T) can, be constructed and the 
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tangent whose inclination give the activat 
at the point corresponding tp Bq. (7). 


density in the conduction band, M 


ion emergy directly can be drawn 

B, denotes the effective otate 

4 ore the level concentrations and a, is 

the electron concentration on the M, level. There are 5 figures. ~ 
ASSOCIATION: Fisiko-tekhnicheskiy institut im. a. P. Ioffe aN SSSR, Lenin- —” 


rad (Physicotechnical Institute imeni A. P. Ioffe aS USSR, 
Leningrad) : 


. SUBMITTED: May 50, 1962 


Pig. 2 
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VITOVSKIY, N.A.; MASHOVETS, T.V.; RYVKIN, S.M.; KHASEVAROV, R.Yu. 


Change of the electric and photoelectric properties of gallium arsenide 


. Fiz. tver, tela 5 no.12: 3510-3523 "63. 
irradiated by-l Mev. electrons r (MIRA 1722) 


1. Fiziko-tekhnicheakiy institut iment A.F.Ioffe AN SSSR, Leningrad. 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7 


Sai BAe ESSIEN REY REET SRSA EAE SD OS ETT cence . 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


ESRI ES. 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


Pee ROVER FOR RELEASE: veh Sean ate CIA RDESS: ee era ee cee: 7 


“eu! of: ang” 60 
and 2¢ Bhd Bers vcapeutivelys Annealing was dons 
20, 200, and°300G, Each. series included samples ir- 


£ gamma from a The authora show. 
different doses of ga rays iss irre ate oe 


bn eine ates ate fics nU ier SeDeti Aa Ee ~ 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86- nase o se 7 


ck ca UST LOR STEARATE BRIERE 
=e? Ee 7 


| | tamperatie gimealing in seniceraianre veeeentae two new levels are formed: an 
‘Ey 0.33 uv and an By 0.22 eV. These | indicate a reorganization of the radiati 


‘defect dusting annealing. "Tha authors thank I. FP.’ Sherctinats, graduate student at 


' LGU, for imtting a number of measurements." Orie. art. has: figures, 4 tables, 
and 1 sap cage 
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£6. 
AUTHOR: Mashovets, T. V.; Khansevarov, R. Yu. eee 4 
ee Soo noe 
OnG: Physicokechnical institute im. A. F. Ioffe, AN SSSR, Leningrad ( Fiziko- 
teknnicheskiy institute AN SSSR) “Gq Pore age 2 | 


TIVLE: Low-temperature gamma jrradiation and amesaling of indium antimonide 
SOURCE: Fizika tverdogo tela, v. 8, no. 6, 1966, 1690-1697 v7 vu} 


«if TOPIC TAGS: indium compound, indium antimonide, irradiation, annealing, resistivity, 
| Hall constant, photoconductivity, radiation damage, crystal defect 


| 
| 
\ 


| 
ABSTRACT: in view of the scercity of published data on the effect of gama irradiation on |" 
_hSb, the authors irraiiated n-type InSb at 77K (done rete 2.4x10” photoes fer sec) with initial electon 
density 2.9x 03-16x10" cot} and p-type InSb with initial hole density 5.3 x 10*° 

- 3.3 x 10%* env?, The resistivity, Hall constant, and the spectral distribution of 
the photoconductivity were measured before and during irradiation, and during the 
subsequent annealing. ‘The test results are used to determine the rate of defect 
formation and the extremal positions of the Fermi level as functions of the irradia- 
tion dose. ‘The results indicate that the defects produced by irradiation act as i 
jonized scattering centers, and that the rate of defect Sermtion is a rather conm- 
plicated function of the irradiation dose. Some hypotheses ere advanced concerning 
the energy level scheme of the irradiated indium antimonide. It 4s concluded that 


Cord 1/2 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


"APPROVED FOR RELEASE: 07/12/2001 Gis RDEse O0stsR00t0327 2000972 a 


POE EN AEA, ESE TRER FTE SETAE ERE SERED EN GEGGESTCM TREE EER APE SRR SRS ETRE SBN BES IS ORA, FIA Oa oe 5 ’ 
. -« ove vet earn < wee 
L 3263666 
REE” SS uct, Sie ttn ees 2 sre enenemmeenene 
; ACC NRE Ap6018527 | 
GF! 


| 


there are several] Simultaneously acting mechanisms affecting the course of annealing - 
of the radiation defecta, and ttt the rate of this annealing depends on the initial i 
carrier density in the semiconductor. Investigation of the isochronous annealing of 
defects in the interval 77 — 300K yielded results that agree with published data, 
thus indicating that these processes are governed by the main defects always produced | 
after irradiation. Two levels, Eo - 0.083 and Ey + 0.088 ev, are credited to radia | 
tion defects and are classified as donor and acceptor levels, respectively. The | 
authors thank S. M. Ryvkin for interest, V. V. Galavanov Tor supplying many samples, —~ 


and. V. Nikina for help with the measurements, Orig. art. has: 7 figures and | 
4 tables. [02] 
SUB CODE: 20/ SUBM DATE: 160ct65/ ORIG REF: 007 OTH REF: 003/ 
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"Technology of the Electro-Chemical Industry," Moscow, 1949. 
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MASHOVETS, V.P,; FORSBLOM, G.V. “prinimal uchastiye POPOV, R.B.; 
GULYANITSKIY, B.S., insh., retsenzent; FIRSAMOVA, L.A., 


red.; ATTOPOVICH, ¥.K., tekhn, red. 


[Electrolytic production of aluminum] Elektroliticheskoe 
proisvodstvo aliuminila; prakticheskoe rukovodstvo dlia 
rabochikh, brigadirov i masterov tsekhow elektrolisa aliu- 
minevykh savodov. Moskva, Metallurgisdat, 1951. 220 p. 

; (MIRA 16:7) 
1. Vaesoyusnyy alyuminbyevo-magniyevyy institut (for 


Mashovets, Forsblom). 
(Aluminum--Electrometallurgy) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


"APPROVED FOR RELEASE: 07/12/20 


01 CIA-RDP86-00513R001032720009-7 
Eades San aC RE Ie EE No a ei 


rs} @ YUDIN, B.F. 
MASHOWETS, Wabi AIP, Na,AlFe and NeAlly, 
dynamics of the interaction between 2 mot 5 nod 
with water wapor. Izv. Vy5- ucheb, 2a¥.3; tsvet. ° (MIRA 16:5) 
95-105 162, 


k 
Leningradskiy tekhnologicheskly institut, kafedra fizicheskoy 
1. n 
os dynamic properties) 
num fluoride—Thermoaym 
(Any oli te——Thermodynantc atin) 
Vapor pressure 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


eae TY RET RN CAN Re ES EELS AP TDS OA Me c 
Eee i eet se a 


; 


. 
. 
Sane Sead er DL ss 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7 


* tusions. and (or pa 
(Gike wal vol, for cyl 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


"APPROVED FOR RELEASE: se ett CIA-RDP86-00513R001032720009-7 


aged etal BEST AS SNe Pees Eu en Sueeatines Cine ree bits Caren eens eave geet 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7 


SST RNS YSIS NSE ER 


Peo See 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


CIA-RDP86-00513R001032720009-7 


"APPROVED FOR RELEASE: 07/12/2001 


Daring the Electrolysis of Cryo 5 
tna," V. P. Mashovets, M. Fe Dera eee 
Flerinskaya 


“Zhur Prik Khim" Vol 25, No 9, pp 955-965 


Authors state that before this 
Of Pere CO, as a primry an se 
earahahess ished experimen 
© Production of Al; A specially constructed 
“Mal cas erstgTT. bath get. wp for the elostrgivbis of 
of the pries a te Permitted the generation — 
imary anode gas, Svolding protracted 


232710 


cirn 


wae rae tents HS 


gnificant ant or 
@ high mol wt wag 


TIAONUVETS y ve. Pp 


| 


CIA-RDP86-00513R001032720009-7" 


APPROVED FOR RELEASE: 07/12/2001 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7 


POSES ELISE Cea ny oe af 


rE EE SSE: dS BR ee DELTA a 2 re ee See BRI SER cent 


MASHOVETS, V. M. 


zs, 1082).—A large ecale tab, “constrected 
of such design to aliow the immediate scaring of rt 
Pinar gas. Increase in temp, and decrease in ed, en 

ed the anode gas with CO, CO tacteased with seat, 
oxktizable C anodes. ip. and high o.d. with pad 
tee eat = anodes gave 97% COy in the atiode gases. CO, 
tga was found its as le gus from industrial uni-anode 


| wr 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


EE OVER Bas imate if leila CIA-RDP86- DOPE ROOLO22 A000? 7 


SEAR ARLES ST EA PEE 


‘Al : 
piceh aa a function of parameters 
{ the elec. field of from the, 
length A and width BCP = 
ode dis tance L, At first it 


; lotted: tio” signd nel polarization: larization . 
ie seeks sewing to the o.d. #5. 7 data of pacheva, 
eee oy < ea (€,A;-43,. ete) and: ar to stinilar data of de- 
ok OY he 3 y. Thompsoti, et al; (C.A,.27, 4 483). “The analysis of 
Pei Bee ae a we ak fields led to the triad that. the effect of polariza- - 
. ‘tion’ on AV was negligible and the equation was reduced to” 


iaN 
= (le/N4) zo m: = 1.56 which was considered in 


: salina sevement with expt! data (J = &N, ¢ the 
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2. USSR (600) 
4. Electric Currents 


7. Distribution of a direct current electric field in electrolysers. Zhur. fiz. khim. 
26 no. 10, 1952. 


9. Monthly List of Russian Accessi>ns, Library of Congress, March 1953. Unclassified. 
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1953}7 € potential of an electrode was. 
: dependent upon local c. ds, which were detd. by cell geom- 
> etry. In regions of low c.d., the electrode potential 
‘usually diminished faster than linearly trith a. decrease of 
_Cd. Therefore the effective potential was lowered as cur-- 
rent distribution becamie nonhomogeneous. The change in 
potential was illustrated for 2 electrolytic celis differing only 
in the shape of the anode. A graphical method of field con- 
struction was used (C.A. 47, 9825c). Potentiat and current 
distribution patterns were shown for a cell with two paraitel 
plate electrodes (presumably Cu) 300 mm. long, sepd. by a 
distance, /, where / = 50 or 100 mm. One electrode was 
displaced 100 mm, relative to the other. The technique 
permitted calen..of cell consts, as used in cond. measure: 
ments (C,A, 44, 4802e).. Cell consts., C, were tneasured for 
a-saln. contg. 50 g./l.. of CuSQ..6H,O and 3 solns, of the 
same concn. of CuSO, contg: Fy;SO). Atl = C = 2.05 for, 
“the CuSO, soln; 2.82 for a soln. vontg. 20.¢./:3 9.33 fora 
soln. contg. 50 g./l.; and. 2.09 for-a soln, contg. 350 g./l. 
At! = 50mm., with a.c., C = 1.33 for all 4solns,; withd.c.. 
(45 ma.), C = 1.33 for the CuSO, soin.; 1.40 for the soln. . 
contg. 29 g./1.; 1.00 for the soln. conty, 50g,/1.3 and 1.85 
for a sain. contg. 350 g/l. With the soin. contg. 60 z./1. 
Do and 2 = 50 m.m, the values af Cat 15 arf 90 na. d.c. were 
so 1.68 and-1.40, resp. The increase of Cin the d.-c. measure- 
me ments with higher 11;SO, conens. resulted from longer cur- 
‘rent lines and must be ascribed to greater polarization since ; 
; the cond, increased, Chirrent distribution must be unifosny 
to obtain reproducible electrolytic cell data; especially te 
. 600d conductors such as fused salts. or this Faso, “cell 
Consts."" derived from amc. data were inadmissibte foe use in 
d.-c. electrolysis. ; 
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FRUMKIN, A.N., akademik; FORSBLOM, G@. Moe MASHOVETS, V.P. 


Conditions for the modeling of the ‘electric field of aaa iri Dokl. 
AN SSSR 91 no. 32593-595 Jl '53. (MLRA 6:7) 


1, Tsesoyusnyy alyusiniyevo-magniyevyy institut (for Forsblom and Mashovets). 


2. Akademiya nauk € (for Fruakin). 
(Blectrolysis--Mlectromechanical analogies) 
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The Comittee on Stalin Prizes (of the Council of Ministers USSR) in the fields of 
science end inventions announces that the folloving scientific works, popular scien- 


tific books, end bave been subaitted for competition for Stalin Prizes for 
the yeors 1952 and 1953. (Sovetekaya Kultura, Moscow, Ho. 22-40, 20 Feb ~ 3 Apr 1954) 
Nawe Title of Nork Bominated by 
Mashovets, V. P. "Thvestivation of DC State Scientific hesearch 
Foreblon, G. V. Electrical Fields in Institute of Alum:nun and 
Electrolyzers" Magnesium (13) 


80: W-30604, 7 July 1954 
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Determining the amount of aluminun in an electrolytic cell 
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Category: USGR/Analytical Chemistry - Analysis of inorganic G-2 
substances. 


‘ 


Abs Jour: Referat Zhur-Khimiya, No 9, 1957, 31040 


Author : Mashovets V. P., Zakharov Ye. L. 
Inst 3 ven 
Title : Analytic Determination of Carbon Fluorides in Anodic Gases of 


an Aluminum Cell 
Orig Pub: Zh. prikl. khimii, 1956, 29, No 10, 1512-1521 


Abstract: The method of determination of carbon fluorides in the gases is 
based on decomposition of the fluorides with water vapor in the 
presence of activated Al,O; and SiO, (at 700-800°) followed by 
absorption of COa; CO is burned over CuO at 300-350° and the 
resulting CO, is absorbed in alkaline solution of pyrogallol. 
The method is applicable in the separation of CF from higher 
fluorides. The method described is more sensitive and yield 
better reproducible results than the fluoride method. It was 
found that anodic gases of an Al-cell having fired anodes, do 
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MASHOVETS, V.P., doktor tekhnicheskikh nauk, professor; RAMLAU, A.I., 
———--—"‘aautetent, iashener; SUPRUN, L.M., assistent, insheser. 


Blectrode potentials of copper oxide electrode elements and testing 
the discharge duration pattern. Sbor.LIIZH? no.151:222-237 '56. 
(Hlectrodes ) (MLBA 10:1) 
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HASHOVETS , .¥sPapudokter..takhnicheskikh nauk, professor. 


Diaper 


Stabllising battery galvanic cell voltage. Sbor.LIIZH? no.151: 238 
246 156. (MLRA 10:1) 
(Electric batteries) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001032720009-7" 


"APPROVED FOR RELEASE: 07/12/2001 


oe EE RS Het i SS ERS ESS: 


CIA-RDP86-00513R001032720009-7 


AUTHOR: Mashovets, V.P., Professor. 136-5-10/14 


Ce, 

TITLE: The heat balance and calculation of inter-electrode 
distance for aluminium electrolyzers. (0 teplovom balanse 
i raschete mezhduelektrodnogo rasstoyaniya alyuminievykh 
elektrolizerov. ) 


PHRIODICAL: "LTsvetnye Metally" (Non-ferrous Metals) 1957, No.5, 
DP. 63 soe 69 (U.S.S.R.) 


ABSTRACT: ‘The author deplores the complications which have been 
introduced into heat-balance and electrode-separation calcu- 
lations for aluminium electrolyzers. For example, P.P.Fedotev 
(1) started the unnecessary practice of referring heat- 
balances to the electrolyzer temperature. This has led to 
numerous errors and some confusion (refs. 2,3,4), which have 
been criticised by 1.M. Kaganskii and A.A. Edingaryan (5). 

The main cause of this unfortunate development is attributable 
to the unjustified use of the second law of thermo-dynamics 
for problegs completely covered by the first law. The author 
favours O “C as the reference in temperature, in agreement 
with GA. Abramov and his co-workers (7) and Kaganskii and 
card 1/2 Edingaryan, and cites the balance published by V.D.Ponomarev 
and I.Z. Slutskii (8) as an example of confusion and error 
partly due to the use of another temperature. In discussing 
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The heat balance and calculation of inter-electrode distance 
for aluminium electrolyzers. (Cont.) 1%-5-10/14 


the thermo-dynamics of electrolyzer operation, the author 
mentions his own experimental work with A.A. Revazyan (11) and 
his criticism together with G.V. Forsblom ea28 of the ews of 
GeAe Abramov et al. (7). G.V. Forsblom's (17 relatively high 
value (0.63-0.83 Qcm) is attributed to gas saturation and 
foaming, K.P. Batashov (16) having obtained lower values. For 
calculating inter-electrode distance it is only necessary to 
know the reversible decomposition voltage and the over-voltage 
in the given concrete conditions of the electrolyzer, and the 

Card 2/2 requirements enumerated by B.S. Gulyanitskiy and V.V. Krivoru- 
chenko (18) are considered to be incorrect. 


There are 18 references, 14 of which are Slavic. 
ASSOCIATION: All-Union Aluminium-magnesium Institute (VAMI ) 
AVAILABLE; 
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JASHOVETS, 4 
137-58-5-9276 
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 71 (USSR) 


AUTHOR: Mas 


TITLE: On the Cathodic Process in the Electrolytic Manufacture of 
Aluminum (O katodnom protsesse pri elektroliticheskom polu- 


chenii alyuminiya) 
PERIODICAL: Tr. Vses. alyumin.-magn. in-ta, 1957, Nr 39, pp 274-287 


ABSTRACT: A majority of the authors who have investigated the relation- 
ship existing between the current efficiency and various factors 
in the course of electrolysis of melts have arrived at the follow- 
ing empirical formula: = 1—k/j" , where f) is the current ef- 
ficiency, k is the losses of substance (or of electrical energy), 

j is the current density, and n is an exponent. The value of the 
constant k in the aboveindicated formula is determined empiric - 
ally and is a function of temperature, interelectrode spacing, 
design of the electrolyzer, composition of electrolyte, etc. It 
represents the relative losses in metal (the fraction of metal 
lost) at j= 1 amp/cm® and is always less than unity. The values 
of the exponent n vary among different authors from 0.5 to 1.0. 
Card 1/2 A somewhat more complicated version of this formula makes it 
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On the Cathodic Process in the Electrolytic Manufacture of Aluminum 


possible to determine correctly in principle metal losses that are independ- 
ent of the electric current. However, a comparative analysis of the equations 
presented has shown that a universal equation should covermot only the chem- 
ica’ losses, which are independent of the electric current, but also electro- 
chemical losses which are a function of the electrode potential; these factors 


are not taken into account in the formulas presented above. 
L.G. 
1. Aluminum--Production 2. Aluminum--Electrolysis 2, Electrolysis 


--Applications 
Card 2/2 
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